The neurotoxicant trimethyltin induces apoptosis via caspase activation, p38 protein kinase, and oxidative stress in PC12 cells.
Acute exposure to trimethyltin (TMT) causes neuronal degeneration in the hippocampus, amygdala, pyriform cortex, and neocortex [Am. J. Pathol. 97 (1979) 59]. Despite extensive efforts elucidating neuropathological changes and behavioral deficits following TMT exposure, only a limited amount of work has examined the molecular signaling mechanisms that lead to these changes. The present paper demonstrates that TMT impairs neurite outgrowth and cell viability in an in vitro model of neuronal development. The decrease in cell viability is paralleled by a decrease in cell body size, an increase in DNA fragmentation, activation of caspase-9, and cleavage of the caspase substrate poly-ADP ribose polymerase (PARP). These results suggest that TMT induces apoptosis. Pharmacological inhibition of caspase activity, p38 stress-responsive protein kinase activity, or oxidative stress prevented TMT-induced cell death. This work provides the first evidence for a TMT-initiated apoptotic pathway requiring oxidative stress, caspase activation, and p38 protein kinase activity.